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1. Abstract 
Many communities across the world are pursuing various strategies to implement 
green stormwater infrastructure techniques for stormwater quality and quantity control 
purposes. Thus, natural systems such as woodlands, waterways, and wetlands are being 
combined with green roofs, permeable pavers, vegetated swales, rain gardens, etc. creating a 
network that contributes to stormwater management along with other environmental, social, 
and economic benefits (Newell et al., 2013). Available green stormwater infrastructure 
technologies development in a community scale lack an appropriate and effective framework 
for local community participation (Rivera et al., 2014). Most of the existing participatory plans 
are not contextually framed and do not consider local social, cultural, economic, and political 
factors specifically for each community. Neglection of critical socio-cultural components 
affecting the acceptance of the projects for each community is the death of the project 
(Simons, 2017 and Rivera et al. 2014). Acquiring accurate information about the existing 
condition of the community, all the assets, barriers, and the way the built environment is 
responding to local needs is one of the major challenges planners are facing (Badenhope and 
Seeger, 2014). Establishment of a collaborative planning framework (Rivera et al., 2014) 
requires a process which incorporates the expertise of professionals with local community 
stakeholders knowledge and contextual intelligence (Corburn, 2007). As Corburn states, “co-
producing science policy, where technical issues are not discovered from their social setting and 
a plurality of participants engage in everything from problem setting to decision-making, can 
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contribute to more scientifically legitimate and publicly accountable decisions.” (Corburn, 
2007, p. 150). 
Through a detailed case study, this research highlights the community engagement 
process in some of the current green stormwater infrastructure projects in Iowa. The major 
factors considered in this study are who, when, and how, local community has been engaged 
in each project. This research reveals the contributions required to enhance the current 
participatory planning process for green stormwater infrastructure projects as a well as a 
framework for future projects. 
2. Introduction 
Green infrastructure is one of the terms being more commonly used across the world 
while it has various meanings among different professions. However, the Green Infrastructure 
Work Group defined green infrastructure as “ the nation’s natural life support system – an 
interconnected network of waterways, wetlands, woodlands, wildlife habitats, and other 
natural areas; greenways, parks, and other conservation lands; working farms, ranches, and 
forests; and wilderness and other open spaces that support native species, maintain natural 
ecological processes, sustain air and water resources and contribute to the health and quality of 
life for America’s communities and people (Benedict et al., 2012 p.12).” Green infrastructure 
practices rely on the link among an ecological system’s components. Accordingly, green 
stormwater infrastructure relies on the links tying soil, vegetation, water and other 
components together to capture, slow down, and filter the runoff.  
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Communities across the world no matter of size or climate are incorporating GSI 
practices to control their excessive stormwater amount and quality (EPA, 2016). Many of 
these communities are incorporating vegetated areas such as rain gardens, green roofs, 
vegetated bioswales, etc. into their urban settings to manage stormwater. However, GSI 
practices not only help with stormwater management, but also provide various social, 
environmental, and economic benefits. Planning and design of the anatomy of the best 
environmentally responsible GSI practices which are also contextually grounded, attract 
investments to the community, revive distressed neighborhoods, encourage redevelopment 
in at risk communities, provide recreational opportunities, and boost public health and result 
in community livability and economic vitality (Simons, 2017). 
Although GSI projects provide various benefits for communities, the guarantee to their 
success is the community involvement in every stage of the work. Lack of community 
engagement in every stage of the process including defining the issue, planning, design, 
implementation and maintenance, can confine the success of the project. 
Including local community voices in GSI projects helps with certifying problems are 
correctly defined, analyzed, addressed, and considered in the final decision-making process. 
Bringing community members – specially groups who have been underrepresented, 
experienced inequities, or have disabilities to participate in public meetings - to the table 
early and often is integral to the success of the project. Such kinds of contributions in socio-
environmental projects such as GSI, also lead toward procedural democracy by hearing the 
voices never heard and including them within professional decision-making (Corburn, 2007). 
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Local knowledge, sense of place, contextual understanding, wisdom and expertise of the 
local community (Innes, 1998) increases social cohesion and sense of empowerment which in 
turn generates better outcomes for the project (Badenhope and Seeger, 2014 and Corburn 
2007).  
While community engagement in GSI projects provides various benefits, residents 
participation rate in such projects have been low (Turner et al., 2016) even in cases when 
incentives have been provided or they had been offered for free (Turner et al., 2016). Low 
engagement willingness might occur due to different reasons but the study on Social 
Priorities, Ecological Impacts, and Decision Tradeoffs by Kellie Larson states that low 
participation rate is majorly affected by the socio-cultural and institutional factors. Residents 
perceptions, values and their knowledge about these projects, how they work and how they 
benefit the community, are rooted in community’s social cognition. On the other hand, the 
way local residents are approached, when, where, and how they have been involved in the 
process, builds up their relation with professional experts and other institutions involved in 
the project (Turner et al., 2016). 
Accordingly, community engagement in GSI projects development requires an affective, 
contextually grounded framework which involves the community in every stage of the 
process, early and often, and targets residents socio-cultural perspectives while builds up a 
link between them and scientific experts (Larson et al., 2009). However, coming up with such 
kind of framework may not be easy as it may require different approaches according to the 
cultural, environmental, political, and economic background of each community. But I 
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believe this process involves a set of steps which remain in common for the community 
engagement process in green stormwater infrastructure projects. 
3. Project Objectives 
In summer 2018, I interned as a landscape architect working on projects in conjunction 
with Iowa Living Roadways Community Visioning program which is a program “that 
integrates landscape planning and design with sustainable action to empower community 
leaders and volunteers in making sound, meaningful decisions about the local landscape” 
(Iowa Living Roadways). 
As a part of this program, we had to work with 3 rural communities in Iowa. Through a 
set of meetings with the community steering committees and working directly with the 
community residents, we were able to identify and investigate physical dimensions of 
landscape issues, existing assets and barriers, and the enhancements desired by community 
members. Based upon this, we prioritized each community’s desired goals for change and 
came up with strategies for implementation. 
The issues in common among these three communities where associated with flooding 
and stormwater management within the community. As part of our concept plans for each 
community, we introduced GSI practices as solutions to tackle with stormwater issues. The 
feedback received from participant in concept plan presentation sessions were pretty similar 
in each community; “we don’t think that works…”. By asking a few questions about their 
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unwillingness for GSI projects implementation within their communities brought us to the 
conclusion that these communities’ perceptions are rooted in following factors; 
- Lack of scientific knowledge about GSI practices, how they work and what their 
benefits are 
- Knowing about unsuccessful examples of such projects around the area or not 
knowing about any successful projects 
- Uncertainty about the implementation and maintenance costs 
- Uncertainty about maintenance routine and required workforce 
- The way the projects were presented to the communities by our firm; scientific terms 
were not explained and were not translated to an understandable language 
- Some of the proposed strategies were in contrast with social, cultural, political, and 
economic background of the community which represented a lack of contextual 
understanding from the design team 
While the feedbacks regarding the GSI projects were pretty the same among these 3 
communities, one of the communities end up changing their mind about redesigning their 
Main Street using GSI projects. The base for this change was the existence of a few 
community members in the meeting who had the experience of implementing these projects 
and could clearly explain it to the others. The trust among the local people, the language they 
used to explain scientific facts, and the time they spent out of the official meeting were all the 
reasons for changing public perception. 
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This experience represented the importance of having a clear understanding of what we 
need to know about the community prior to the planning and design, the way we approach 
the community, who we involve and the time we consider for each stage. Accordingly, I had 
been encouraged to look at some other GSI projects in Iowa communities to get a sense of 
how local public have been involved in these projects. With regard to this, the major 
objectives of this study are; 
- Understanding the community’s engagement role in GSI development 
- To identify current community engagement process and the steps are being taken 
- To come up with a framework for green stormwater infrastructure community 
engagement for small communities 
4. Green Stormwater Infrastructure Discussion 
4.1 Definition as applies to this study 
 Stormwater runoff is one of the major water pollution resources in urban setting. The 
runoff moves over impervious surfaces such as roofs, parking lots, and streets right after rain 
falls and does not soak into the ground. In the traditional gray stormwater infrastructure 
system, the runoff discharges into nearby water reservoirs carried by engineered collection 
systems. The discharged water pollutes the destination water body as it contains all the 
pollutant washed away from hard surfaces while it erodes stream banks due to the high water 
velocity (EPA, 2015). 
In natural settings, when the rain falls, the water gets filtered while infiltrating into the 
soil. Green infrastructure practices also facilitate soil, vegetation, and water as natural 
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elements to manage stormwater runoff through natural processes such as infiltration and 
evapotranspiration to clean the runoff while reducing the speed and amount of water 
running off the site (EPA). 
4.2 Defining community scale green infrastructure 
The “Defining Community-scale green infrastructure” research by Gemma Jerome 
defines community-scale green infrastructure from different perspectives. As Jerome 
explains, a community scale GI project may be analyzed from either social or ecological 
perspectives. While from a social perspective GI projects boost residents health, confidence, 
sense of empowerment, and social cohesion, ecological GI projects are evaluated based on 
their contribution toward ecological and environmental benefits. However, these projects 
most often act as multi-functional projects providing social, ecological, and economic 
benefits (Jerome, 2017).  
In addition to the function, benefit, and the need, community-scale green 
infrastructure projects are defined based on their scale. These projects are a complementary 
scale for the landscape scale projects and they usually get in place by the efforts from local 
organizations and volunteer groups. The benefits community scale GSI projects deliver are 
closely linked to the particular community characteristics and the social and environmental 
needs that required such projects. Depending on the community, community scale GSI 
projects might offer various benefits (Jerome, 2017). 
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4.3 Context of the study 
 Iowa’s urban stormwater history shows that big rainfall events where the only 
resources of surface runoff while most of Iowa’s rainfall was absorbed by the surrounding 
landscape. However, as the native landscapes altered to hard surfaces such as streets, 
buildings, and parking lots, and the construction processes compacted the surrounding 
natural soil, many watershed’s water cycles and hydrological functions extremely changed 
(Johnson et al., 2007). 
As a result of this land use change, Iowa’s water bodies are currently suffering from the 
pollution coming off the urban impervious surfaces or agricultural fields and thermal 
pollution which is the product of hot stormwater runoff. Drinking water contamination, 
habitat death, and recreational activities disturbance are some of the major consequences of 
urban stormwater runoff (Johnson et al., 2007). 
The Clean Water Act is one of the wake up calls in respond to water bodies pollution 
caused by urban stormwater runoff which is a “federal law that regulates the discharge of 
pollutants into the nation’s surface water (Johnson et al., 2007). In respond to this federal 
law, planning and design of best management practices helping with stormwater 
management such as green infrastructure practices is crucial. 
5. Methodology 
In pursuing this research, I intended to examine the engagement process in green 
stormwater infrastructure and comprehend recommended strategies for improving local 
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community members in engagement process for GSI projects development. In order to come 
up with a refined engagement strategy, I defined this topic in a broader scale which is 
explored from following lenses; 
- Sustainable communities;  
o Indicating GSI projects as an element of sustainable communities 
o Community engagement as an essential element for sustainable communities 
- Community based participatory research; a base for community engagement 
framework for GSI projects 
o Engaging the community in a process that gives them the opportunity of 
developing strategic plans for their own communities (Rogers, 2005) 
o Building trustful collaborative relationship between local community members 
and professional experts  
From a general picture of considering GSI projects as part of sustainable community 
development and considering CBPR method as a bigger frame for community engagement 
process in GSI projects, I narrowed down my study by looking at community-scale green 
infrastructure and the current community engagement strategies used for GSI projects by 
closely reviewing the design documents provided for 3 GSI case studies in Iowa. 
 
 
 
 
12 
Sustainability 
6. Sustainable communities 
Sustainable communities are those which are able to balance their social, natural, and 
economic need now and in the future. These communities care about the environment and 
have a high level of contribution in providing a high quality of life for their residents 
(McDonald et al., 2009). Communities attempting sustainable future embrace change instead 
of going against it and adopt new innovations so they can thrive over time (Rogers, 2002). 
6.1 Green stormwater infrastructure as an essential element of sustainable communities 
Green stormwater infrastructure practices are innovative sustainable practices helping 
communities protect the environment and human physical and emotional well-being while 
preserving social, economic, and ecological benefits. As the climate changes, local 
governments are facing severe infrastructural issues requiring immediate long-term 
solutions. Therefore, adapting more resilient infrastructure developments such GSI projects 
is essential (EPA, 2014). 
Many communities across the country facing severe weather events are looking for new 
strategies to update their water management infrastructure. However, in recent decades 
communities prefer to invest on practices providing multiple benefits besides water 
management to make the most advantage out of their investments. Although, individual 
home owners assume the only way they can help with stormwater management is to get the 
water out of their property as fast as possible and are not concerned about where the 
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stormwater goes. Accordingly, communities looking for sustainable future are trying to make 
a shift in public perception of stormwater removal toward a more resilient approach (EPA, 
2014). 
Communities considering green infrastructure as a resilient approach for stormwater 
management are providing tools and knowledge to property owners about how they can 
manage stormwater themselves in site and provide more benefits. Furthermore, site scale GSI 
practices lead the community toward a more resilient future in community scale by filtering 
polluted stormwater heading major water reservoirs, reaching groundwater, adding more 
greenery and providing other social and economic benefits (Shandas and Messer, 2008). 
Community Engagement 
7. Community engagement as an essential part of sustainable communities 
7.1 Social sustainability through community engagement 
The first and foremost goal for sustainable communities is to rebuild their communities’ 
social cohesion by empowering the residents through engaged decision making. To fulfill this 
goal in socially sustained community, everyone learn together, share their knowledge – either 
experimental or professional – and plan their future all together (EPA, 2014). Community 
engagement connects community concerns to the decisions and brings meaning and 
relevance to the goals community planners pursuing. In addition, local participants can offer 
more creative and innovative solutions as they see the issue from a different perspective 
compared to professional experts (Bergstrom et al., 2012).  
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A number of benefits for public engagement in community planning is as follows; 
- Design improvements; people living in a community can be considered as field 
researchers (Corburn, 2007) who have more accurate information about their 
community as they live and experience the place (Minkler and Wallerstein, 2011). 
Hence, local community members are able to address all the assets, barriers, and 
desired enhancements they are willing to be considered in the decision-making 
process. 
- An equitable outcome; an appropriately designed engagement strategy involves 
everyone including voices never had been heard or the groups never had been 
considered. This type of planning leads to more unbiased outcome. 
- Addresses available resources and constraints; local community members are 
aware of the available resources and the political concerns within their community. 
Considering available resources and any type of constraints prevent lateral issues. 
- Builds trust and provides support for the future projects; hearing local voices in 
community engaged decision making is not enough but it is essential. This process 
doesn’t get completed until shared knowledge and concerns be considered. 
Addressing public inputs in the planning process is the foundation for trust building 
among all partners. Consequently, future projects in short and long term will be 
supported. Experimental studies show communities who evidently realized their 
inputs have been considered in a decision, are more willing to support future projects 
compared to those who are told a decision has been made by technical experts. This 
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support may be applied in providing input or the assistance in planning, design, 
implementation, and maintenance process (Chan et al., 2014). 
- Provides assistance to the local government; community engagement in decision 
making process encourages voluntary investments. For instance, local clubs may 
support project maintenance so the local government spends its limited resources on 
other parts of the project. 
Having a clear understating of why public participation is important for a project success 
but, it is important to clearly understand who has to be involved. To get a general essence of 
who has to be involved in community engagement process, considering the following factors 
is essential; 
- Part of the community affected by the issue being studied; as this group 
experiences the issue, it is the best resource to provide the essential information for 
the decision making. If this group does not get involved, the other parts of the 
community may not have the same insight or they may not provide the essential 
support as they do not care as much as the others. 
- Part of the community who are not directly affected by the issue; This group do 
not experience the issue in the same level as those who have been directly affected, 
but their level of knowledge is trusted by the affected group. 
- Local government, community officials, and decision makers; in order to learn 
about what is needed to place the project, involving local government is essential. In 
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addition, involving community officials and local government secures political and 
financial support. 
- Academics, business owners, etc.; Technical support, professional skills and 
scientific knowledge is provided by this group. They are also a reliable group to train 
others and represent the benefits of the project which adds an educational aspect to 
community engaged-planning. 
- Community as a whole; as aforementioned, community as a whole must be included 
in the decision-making process. Everyone should have the opportunity to express their 
thoughts and share their insights. Depending on the phase of the project, this 
involvement might refer to knowledge, skills, time, money, or etc. (Minkler and 
Wallerstein, 2011). 
7.2 Community engagement in environmental projects decision making 
The National Environmental Policy Act passage has represented the statement from 
Congress which requires all federal agencies to ensure natural and social sciences are all 
integrated and used as a collaborative planning strategy in any decision-making process 
having an impact on the environment (Shandas and Messer, 2008). Furthermore, 
participatory planning methods are now becoming institutionalized as “the emergence of 
environmental advocacy groups, reactions to top-down decision making, and capacity 
building” (Shandas and Messer, 2008. P.1) at the local community scale have been realized. 
This type of collaboration in environmental projects decision making integrates local 
knowledge with scientific expertise to address ecological issues. 
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The public participatory decision making with environmental concerns can be studied 
from various perspectives including; 
- The procedure 
- The outcome 
- Participants satisfaction (Konisky and Beierle, 2001) 
Researchers interested in engagement and community outreach have conducted various 
methods to study the procedures, evaluate the outcomes and measure participants 
satisfaction and projects’ level of success.  
8. Community Based Participatory Research (CBPR) 
One of the participatory based research frameworks conducted in the environmental 
health science is called Community Based Participatory Research or CBPR. This research 
strategy is designed and used to “combine professional techniques with community insights to 
define problems and research questions, gather and analyze data, and direct action and 
evaluate interventions” (Corburn, 2007). CBPR aims to make the decision-making process 
more democratic as it includes everyone, from all demographics, ages, genders, and color, 
with any level of income. CBPR accomplishes community goals by creating a sense of 
empowerment and ownership through identifying unique local insights, strengths, and 
knowledge to merge with scientific knowledge for a decision making (Minkler and 
Wallerstein, 2011). 
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CBPR; 
- Identifies communities as data sources 
- Expands upon local knowledge, strengths, and available local knowledge 
- Empowers local community though partnership and collaboration from the beginning 
to the end 
- Balances local knowledge with technical information by creating co-learning 
opportunity between professional experts and community members 
- Considers short and long term results and fosters commitment to sustainability 
(Minkler and Wallerstein, 2011) 
In order to guarantee the success of the CBPR research method it is crucial to; 
- Build a long-term partnership with local members and maintain it over time for 
possible future projects 
- Addresses all shared concerns among all the community members 
- Respect local values and reflect their culture 
- Use various reliable data gathering methods and translate the data to a usable format 
which is understandable for both decision makers and community members 
- Evaluates the gathered data and desired changes by local policies 
- Work in community scale but consider regional benefit (Minkler et al., 2012). 
The Office for the Protection of Research Subjects (OPRS) has conducted a table* in 
respond to “Frequently Asked Questions about Community Engaged Research”, to clarify the 
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differences between traditional, community engaged, and CBPR research methods (Minkler 
et al., 2012). 
 Traditional Community-Engaged CBPR 
Research Objective Issues identified based 
on epidemiologic data 
and funding 
opportunities 
Community input in 
identifying locally 
relevant issues 
Full participation of 
community in identifying 
issues of greatest 
importance 
Study Design Design based entirely on 
scientific rigor and 
feasibility 
Researchers work with 
community to ensure 
study design is culturally 
acceptable 
Community 
representative involved 
with study design 
Recruitment & 
Retention 
Approaches based on 
scientific issues and best 
guesses regarding 
reaching community 
members and keeping 
them involved 
Researchers consult with 
community 
representatives on 
recruitment and 
retention strategies 
Community 
representatives provide 
guidance on recruitment 
and retention strategies 
and aid in recruitment 
efforts 
Instrument Design Instruments 
adopted/adapted from 
other studies; tested 
chiefly with 
psychometric analysis 
method 
Instruments adopted 
from other studies and 
tested/adapted to fit 
local populations 
Instruments developed 
with community input 
and tested in similar 
populations 
Intervention Design Researchers design 
interventions based on 
literature review 
Community members 
involved in some aspects 
of design 
Community members 
help guide intervention 
development 
Analysis & 
Interpretation 
Researchers own the 
data, conduct analysis 
and interpret the 
findings 
Researchers share 
results of analysis with 
community members for 
comments and 
interpretation 
Data is shared; 
community members 
and researchers work 
together to interpret 
results 
Dissemination Results published in 
peer-reviewed academic 
journals 
Results disseminated in 
community venues as 
well as peer reviewed 
journals 
Community assists 
researchers to identify 
appropriate venues to 
disseminate results; 
community members 
involved in 
dissemination; results 
are also published in 
peer reviewed journals 
* Retrieved from; Community Based Participatory Research (CBPR), Foundation for Sustainable 
Development. Developed by; The Office for the Protection of Research Subjects (OPRS) has conducted a 
table* in respond to “Frequently Asked Questions about Community Engaged Research”. 
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Approach 
9. Case Study 
While a rich research literature about the importance of community engagement in 
decision making process exists, there exists significant knowledge and understanding gaps 
between researchers, industry, community members, and policy makers in picking the most 
appropriate engagement method for green infrastructure projects development specially for 
small and marginalized communities. To get an overall idea about the existing community 
engagement framework being used by designers and planners, a series of case studies 
looking at 3 green infrastructure projects in Iowa communities have been developed. By 
looking at a variety of approaches and steps taken in each project, I have been able to gain an 
insight into the inspiration and outcomes of using a different framework for community 
engagement in green infrastructure projects. 
9.1. Storm Lake Green Infrastructure Plan for Water 
“The primary message expressed in this Plan is that every investment in community 
infrastructure is an opportunity to create long-term benefits and values through the integration 
of high performance, ecologically focused green infrastructure strategies … (Conservation 
Design Forum, 2015, p. 7)" 
Iowa Economic Development Authority partnered with City of Storm Lake in 2014, to 
develop a city-wide comprehensive plan for green stormwater infrastructure development. 
The aim for this plan was to come up with the best applicable and appropriate green 
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stormwater infrastructure plan to manage stormwater quality and quantity and achieve other 
benefits at a larger scale. This project was developed to be used as a precedent for other 
communities and to make Storm Lake City as the first Iowa’s net-positive water community 
(Conservation Design Forum, 2015). 
This plan identifies the most appropriate green stormwater infrastructure technology 
based on the overall water condition in the City and provides a guidance about how these 
practices could be integrated into the community. To come up with a clear understanding of 
what residents and business owners think about this project, a community outreach process 
has been developed which prioritized residents’ goals for the future of the City.  
The plan identified a series of projects that most effectively impact Storm Lake health and 
make the most advantage out of every dollar spent on these projects. The identified 
applicable green infrastructure strategies identified in this comprehensive plan are;  
- Green roofs 
- Permeable paving 
- Street trees 
- Bioretention 
- Naturalized swales 
- Onsite wastewater treatment 
Each technology has been analyzed based on the benefits it would provide for the city in 
site and watershed scale. The plan is organized into the following sections; 
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Figure 1; City of Storm Lake Green Infrastructure Plan for Water (Conservation Design Forum, 2015, Figure by Author) 
 
23 
With regard to the community engagement efforts in this project, 3 workshops had been 
conducted during the Integrated Planning process to get the public input which are as 
follows;  
 
Figure 2; City of Storm Lake Green Infrastructure Plan for Water Community Engagement Strategy (Conservation Design Forum, 
2015, Figure by Author) 
 
Figure 3; City of Storm Lake Green Infrastructure Plan for Water Community Engagement Strategy (Conservation Design Forum, 
2015, Figure by Author) 
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Figure 4; City of Storm Lake Green Infrastructure Plan for Water Community Engagement Strategy Key Takeaways (Conservation 
Design Forum, 2015, Figure by Author) 
9.2 A sustainable vision for West Union; Integrated Green Infrastructure to Achieve A 
Renaissance of West Union’s Downtown District and Neighborhoods 
City of West Union is an agriculturally based rural community with less than 3000 
population. This community has a very high level of community amenities, services, and 
infrastructure. However, as the community has aged, the City has required renovations and 
improvements in some parts such as the Main Street. Hence, City stakeholders have made the 
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decision to replace the old infrastructure with new, innovative, and sustainable technologies, 
aiming to make a more resilient and sustainable community. Since the City necessitates the 
emergence of sidewalks, streets, utilities, and stormwater management systems 
replacement, City of West Union has considered the possibility of integrating green 
stormwater infrastructure technologies to the proposed renovation plan. 
Furthermore, communities across the country are incorporating GSI technologies in 
their communities’ redevelopment plan which provides precedents showcasing these 
technologies ability in managing stormwater quality and quantity. In addition, due to Iowa 
Department of Economic Development (IDED) requirement to make Iowa a community scaled 
green infrastructure leader had been another reason reinforcing the importance of GSI 
technologies integration into City of West Union renovation plan (Conservation Design 
Forum, 2008). 
The City of West Union Green Infrastructure plan development incorporates the following 
steps; 
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Vision 
 
Tap the talents of its citizens to create a vibrant community 
Promote education and collaboration among all citizens combined with 
strong leadership which will increase community spirit and awareness 
Restore historic buildings and businesses 
Collaborative process   Sustainable community 
Healthy natural environment  Setting for local businesses 
Inspiration through education  vibrant economy 
1st Principles to 
Achieve the 
Intended Vision 
A combined sponsor 
An experienced team of professionals 
An integrated, collaborative design process 
Implementation by skilled local artists and craftsman 
Process 
Through 
Success 
Builds Upon 
Existing Efforts 
Integrated 
Community 
Elements 
Identify all stakeholders and their communication needs 
Minimize the project risks through the provision of useful information to 
all stakeholders 
Communication 
Email   Public Meetings 
Forums   Reports 
 
Communication 
Mediums 
Figure 5; City of West Union Green Infrastructure Development Plan (Conservation Design Forum, 2008 Figure by Author) 
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10. Developed Framework 
A community engaged planning and decision-making process for green stormwater 
infrastructure projects must involve a wide range of community members from the very 
beginning. Wide range of involvement not only brings various insights, it also encourages 
voluntary groups to take over some aspects of the project. However, to come up with a 
successful plan it is crucial to clearly define goals, the assets that boost project’s success, the 
barriers which might challenge the progress, and the desired enhancements, funding 
resources, implementation procedures, and etc. (EPA, 2014).   
The community engagement plan for Green Stormwater Infrastructure projects in this 
research is defined based on the scientific research literature review regarding fostering 
sustainable green stormwater infrastructure development through community engagement 
in small communities. The case study following the literature review identifies the current 
used in this process and clarifies what needs to be changed or what needs to be added.  
This framework is also inspired by “Eight Rugs on a Ladder of Citizen Participation” by 
Sherry R. Arnestein (Arnestein, 1969), “Community Engagement Process for Urban Stormwater 
Programs” developed by EPA for City of Gary, Indiana, Green Infrastructure Design report 
(EPA, 2013), the “Integrated Community Sustainability Planning” template framework 
developed by Christopher Ling, Kevin Hanna, and Ann Dale to evaluate and examine “the 
provision and development of sustainable infrastructure in Canada (Ling et al., 2009)”, and the 
“Recommended Strategies for Engaging the Public in Green Infrastructure Projects” produced 
 
28 
by Elise J. Simons as part of “Exploring Roles for Communities in Green Infrastructure Projects” 
research study (Simons, 2017). 
10.1. Considerations and Conclusion 
10.1.1. Who should be involved? 
In a community engaged planning process for Green Stormwater Infrastructure 
projects, people from all sectors should be involved. However, people who are mostly 
affected by stormwater management issues, academics with an interest in the stormwater 
management and green stormwater infrastructure technologies, decision makers, related 
local organizations, and local voluntary groups must be included (Minkler and Wallerstein, 
2011). 
In order to identify who should be involved in the engagement process, it is important 
to determine who the community members are and what their interests and values are. 
Therefore, key people from businesses owners, local organizations, developers, government 
agencies, and people of academia interested in this topic will be identified. In turn, these 
people make bridge between the planning sector and the rest of community (Ling et al., 
2009). This type of approach; 
- Builds an image of networks of people and organizations  
- Enhances collaboration and connectivity 
- Identifies the most effective language specifically for the study community 
- Targets community leaders with higher level of impact and community 
representatives 
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- Identifies marginalized and minority population of the community (Ling et al., 2009) 
10.1.2 Engagement Principles 
Once the target groups within a community are identified, a successful engagement 
process requires community engagement principles establishment (Ling et al., 2009). Nick 
Wates has developed principles as part of his “Community Planning Handbook” which defines 
“How people can shape their cities, towns, and villages in any part of the world (Wates, 2014).” 
Based on this framework, the engagement principles are as follows; 
- Acceptance: the engagement by itself does not mean everyone has the same priority 
or can offer the same amount/type of effort. Individuals may choose to participate in 
different ways or times so the engagement strategy must be flexible enough to 
accommodate differences. In addition, depending on the type of the project 
community members may have various visions, values, or concerns and the 
engagement plan should be open to all of these differences and the final decisions 
must address these difference (Ling 2009 and Wates 2014). 
- Active Listening: the community must believe they are invited to be heard. However, 
a balance between being heard and hearing is required. Planners are required to 
carefully and patiently listen and in tern the community must be open to advices 
(Hanna, 2005). 
- Collaboration: once the target audience is identified, the collaboration between 
planners and community members helps with coming up with an effective and 
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contextually grounded plan. Identification of local groups and organizations also help 
with linking to long- and short-term support providers (Ling, 2009). 
- Follow up, communication, and dissemination: the best way to build trust in a 
community engaged planning is to assure the participants their input has been 
considered in the final decision making. Although, an effective engagement strategy 
does not limit the collaboration and communication to the end of the project when 
the results are reported. But an efficient engaged planning process keeps everyone 
involved throughout the process to get required insights all along the process (Wates, 
2014). 
- Ownership: the guarantee for a project’s success is the sense of ownership from local 
community over the ongoing project. A community scale project is owned by local 
community not planners and decision makers.  
- Timing: community engagement must occur early an often. Timing is the foundation 
of community engagement and it provides local support for the decision making in 
every stage it is needed. 
- Transparency: the project goal, the inputs have/have not been considered in the 
planning process and why, should be honestly represented. “This help avoid 
frustration, uncertainty, and distrust (Ling, 2009, p. 234).” Furthermore, as the work 
progress, results, and decisions be clearly transferred to community members, the 
chance for any conflict would be reduced and fosters support from local members. 
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- Vision and realism: once the community political and economic sectors be engaged 
in the planning process, a more realistic vision for the project would be defined. 
- Visualization: projects such as GSI may not be easily understandable for everyone. 
Visual representations are some of the best tools facilitating communication.
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